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Genetic mutations in complement components are associated with the development of atypical hemolytic uremic syndrome (aHUS), a rare disease with high morbidity rate triggered by infections or unidentified factors. The uncontrolled activation of the alternative pathway of complement results in systemic endothelial damage leading to progressive development of renal failure. A previously healthy 8-month-old boy was referred to our hospital because of onset of fever, vomiting, and a single episode of nonbloody diarrhea. Acute kidney injury with preserved diuresis, hemolytic anemia, and thrombocytopenia were detected, and common protocols for management of HUS were followed without considerable improvement. The persistent low levels of complement component C3 led us to hypothesize the occurrence of aHUS. In fact, the child carried a specific mutation in complement factor H (Cfh; nonsense mutation in 3514G.T, serum levels of Cfh 138 mg/L, normal range 350-750). Given the lack of response to therapy and the occurrence of kidney failure requiring dialysis, we used eculizumab as rescue therapy, a monoclonal humanized antibody against the complement component C5. One week from the first administration, we observed a significant improvement of all clinical and laboratory parameters with complete recovery from hemodialysis, even in the presence of systemic infections. Our case report shows that complement inhibiting treatment allows the preservation of renal function and avoids disease relapses during systemic infections. (Table 1) . In September, the boy was admitted to nursery school, and no clinical relapses occurred, even in presence of 3 episodes of upper respiratory infections with fever.
DISCUSSION
The pathogenesis of aHUS with factor H deficiency is due to the uncontrolled activation of the alternative pathway of complement resulting in systemic endothelial damage. 4 The onset and relapses of aHUS are triggered by infection or unidentified factors. As was the case for our patient, there is usually a poor response to plasma therapy and a progressive development of renal failure. 1, 4 Between the different complement regulators screened in our patient and his relatives, we identified a single mutation in Cfh. This mutation (3514G.T) was originally described as a missense mutation of the last exon. 5 Mutant protein has reduced binding to heparin, C3b/C3d, and endothelial cells. Heparin affinity chromatography revealed reduced binding of mutant protein to heparin, and surface plasmon resonance studies showed impaired binding to C3b and C3d. 6 In addition, because the mutation was inherited by the healthy mother, our report confirms that this type of mutations have a penetrance of ∼50%. 7 So far, the only therapeutic option available is early treatment with plasma infusion or plasma exchange at the onset of the disease, 1 followed by a long-term prophylactic plasma therapy to prevent end-stage renal disease. Also if the guideline proposed had emphasized urgent and empirical plasmapheresis replacement with whole plasma fraction as the first option, 8 patients with mutations that induce complete or partial factor H quantitative deficiency may be controlled by plasma infusions. 1 Eculizumab is a recombinant humanized monoclonal antibody that specifically binds to the complement protein C5, inhibiting its cleavage by the C5 convertase, which prevents the generation of the terminal complement complex C5b-9. 4 Because of the absence of complement inhibition in aHUS, permanent uncontrolled and excessive complement activation causes chronic platelet and endothelial cell activation, leading to thrombosis, inflammation, and occlusion of small vessels. 4 By reducing C5 activation in the absence of factor H, the use of eculizumab should be protective for host cells in aHUS.
Moreover, eculizumab has been used in some cases of relapsing aHUS after kidney transplantation. 9, 10 and in few cases of a HUS in native kidney. 3, 11, 12 Interestingly, eculizumab was also successfully used for the treatment of severe Shiga toxin-associated HUS in 3 children, each aged 3 years. 13 Unlike the majority of cases described in the literature in which this drug was introduced only after several relapses 2, 11 or in older patients, 3, 12 we found that eculizumab could be safely used in a 1-year-old patient during the first occurrence of aHUS. In the first case, 2 the newborn with an early-onset of the disease (8 days) was treated with exchange transfusions followed by daily plasma infusions. At the fourth relapse, at 18 months of age, despite intensive plasma exchange (32 consecutive days), clinical response was poor until eculizumab was administered. Lapeyraque 11 then described a female child with an aHUS diagnosed at 7 months of age who was partially responsive to plasma therapy. All relapses of the disease were triggered by viral infections and managed by intensified plasma infusion. At age 7 years, after the tenth relapse and given the lack of response to plasma infusion, the patient was administered eculizumab with successful control of chronic thrombotic microangiopathy and a complete recovery of the renal function. Finally, Mache 3 reported a case of a 17-year-old boy with relapsing unclassified aHUS and acute renal failure requiring hemodialysis. The plasma-exchange therapy was not effective in preventing HUS activity and chronic renal failure. The late use of eculizumab enabled to control microangiopathic hemolytic activity but could not prevent the development of endstage renal failure, whereas early use of eculizumab may lead to a regression of fibrosis and thrombotic microangiopathy at the renal level. 12 Our case report shows that the use of eculizumab to inhibit the detrimental effects of complement on renal tissue helped preserve renal function and enabled to complete recovery from hemodialysis and protection from relapses, even during systemic infections. Afteradministration of eculizumab, the child has been followed for 24 months without any relapse. Therefore, our experience suggests that eculizumab could be administered as first-line therapy in aHUS due to complement deficiencies. However, there are as yet no biomarkers advising when to stop treatment or to continue the drug administration as prophylaxis. We tried to stop eculizumab administration after 18 months of remission; however, after 45 days, the patient presented progressive reduction of platelet count and recurrence of proteinuria in the absence of any systemic symptoms. We thus reintroduced the drug, with immediate recovery of biochemical values. Therefore, this case report indicates that platelet count and proteinuria may be used as markers of early disease recurrence.
